Cross-talk between protein kinase A and the MAPK-activated protein kinases RSK1 and MK5.
Typical mammalian mitogen-activated protein kinase (MAPK) pathways consist of a cascade of three consecutive phosphorylation events exerted by a MAPK kinase kinase (MAPKKK), a MAPK kinase (MAPKK), and finally a MAPK. MAPKs not only target non-protein kinase substrates, they can also phosphorylate other protein kinases designated as MAPK-activated protein kinases (MAPKAPK). The MAPKAPK family includes the ribosomal-S6-kinases (RSK1-4), the MAPK-interacting kinases (MNK1 and 2), the mitogen-and stress-activated kinases (MSK1 and 2), and the MAPKAPK (MK2, 3, and 5) subfamilies. Although several reports indicate extensive cross-talk between the MAPK and protein kinase A (PKA) pathways, evidence of a direct interaction at the level of the MAPKAPK only appeared recently. The MAPKAPKs RSK1 and MK5 can bind to PKA, but the features of these interactions are distinct. This review discusses the different characteristics of regulating the activity and subcellular localization of MK5 and RSK1 by PKA and the functional implications of these interactions.